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Abstract 
In today's world, mobile technologies have an important role as they have been gaining 
ground in an excessive manner, and today it is hard to see someone who does not have 
mobile. In addition, these technologies have also evolved over the benefits offered by 
incorporating new features that facilitate daily, such as reading mail, take pictures, watch 
videos, communicate via chat with other friends, etc. All these advantages have made 
you think of developing new mobile applications to incorporate these devices, so to 
provide new and useful services to users who use them. 
 
The purpose of this project is to implement a mobile application developed for devices 
with Android system, we provide real-time information sites / events of interest that are 
close to the user's location. The application, which allows interaction with Google Maps, 
you get the user's position and display on screen the same location plan, along with 
points of interest that are in that location. When the user selects one point who wants to 
visit, the application will display a menu of options that will allow us to obtain information 
from these sites and the ability to get recommendations from others who have already 
visited the site before. 
 
The application is designed considering an interface make it user friendly and to include 
all possible options required, including the ability to make a blog on the distance traveled, 
store information and directions to the site of interest without the need for WI-FI, among 
others. 
 
As shown the results the average response time of real-time application will depend on 
the speed of communication between the remote server and application, but in average 
does not exceed 3 seconds using text as a communication medium for a response quick 
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Resum 
En el món actual, les tecnologies mòbils tenen un paper molt important ja que han anat 
guanyant terreny de forma desmesurada, i avui dia és difícil veure alguna persona que 
no disposi de dispositiu mòbil. A més, aquestes tecnologies també han anat evolucionant 
en les prestacions que ofereixen, incorporant noves funcionalitats que faciliten el dia a 
dia, com per exemple, llegir el correu, fer fotos, veure vídeos, comunicar-te a través de 
xat amb altres amics, etc. Tots aquests avantatges han fet que es pensi en desenvolupar 
noves aplicacions mòbils per incorporar a aquests dispositius, de manera que proveeixin 
de nous i útils serveis als usuaris dels que les fan servir. 
 
El propòsit d'aquest projecte és implementar una aplicació mòbil, desenvolupada per a 
dispositius amb sistema Android, que ens ofereixi en temps real la informació dels llocs / 
esdeveniments d'interès que es troben pròxims a la localització de l'usuari. L'aplicació, 
que permet la interacció amb Google Maps, obtindrà la posició de l'usuari i mostrarà per 
pantalla el plànol d'ubicació del mateix, juntament amb els punts d'interès que es troben 
en aquesta localització. D'aquesta manera, quan l'usuari seleccioni el punt d'interès que 
voleu visitar, l'aplicació desplegarà un menú d'opcions que ens permetran obtenir 
informació d'aquests llocs i la possibilitat d'obtenir recomanacions d'altres usuaris que ja 
han visitat el lloc amb anterioritat. 
 
L'aplicació està dissenyada considerant una interfície que resulti amigable per a l'usuari i 
que inclogui totes les opcions possibles requerides, com ara la possibilitat de fer una 
bitàcola del recorregut realitzat, emmagatzemar la informació de com arribar al lloc 
d'interès sense necessitat de disposar de WI-FI, entre d'altres. 
 
Com ho mostraran els resultats el temps de resposta mitjà de l'aplicació en temps real 
dependrà de la velocitat de comunicació entre el servidor remot i l'aplicació, però que en 
mitjana no supera els 3 segons, utilitzant text com a mitjà de comunicació per obtenir una 
resposta ràpida.  
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Resumen 
En el mundo actual, las tecnologías móviles tienen un papel muy importante ya que han 
ido ganando terreno de forma desmesurada, y hoy en día es difícil ver a alguna persona 
que no disponga de dispositivo móvil. Además, estas tecnologías también han ido 
evolucionando en las prestaciones que ofrecen, incorporando nuevas funcionalidades 
que facilitan el día a día, como por ejemplo, leer el correo, tomar fotos, ver videos, 
comunicarte a través de chat con otros amigos, etc. Todas estas ventajas han hecho que 
se piense en desarrollar nuevas aplicaciones móviles para incorporar a estos dispositivos, 
de manera que provean de nuevos  y útiles servicios a los usuarios de quienes las usan. 
 
El propósito de este proyecto es implementar una aplicación móvil, desarrollada para 
dispositivos con sistema Android, que nos ofrezca en tiempo real la información de los 
sitios/eventos de interés que se encuentran cercanos a la localización del usuario. La 
aplicación, que permite la interacción con Google Maps, obtendrá la posición del usuario 
y mostrará por pantalla el plano de ubicación del mismo, junto con los puntos de interés 
que se encuentran en dicha localización. De esta forma, cuando el usuario seleccione el 
punto de interés que desea visitar, la aplicación desplegará un menú de opciones que 
nos permitirán obtener información de estos sitios y la posibilidad de obtener 
recomendaciones de otros usuarios que ya han visitado el sitio con anterioridad. 
 
La aplicación está diseñada considerando una interfaz que resulte amigable para el 
usuario y que incluya todas las opciones posibles requeridas, como por ejemplo la 
posibilidad de hacer una bitácora del recorrido realizado, almacenar la información de 
cómo llegar al sitio de interés sin necesidad de disponer de WI-FI, entre otras.   
 
Como lo mostrarán los resultados el tiempo de respuesta medio de la aplicación en 
tiempo real dependerá de la velocidad de comunicación entre el servidor remoto y la 
aplicación, pero que en media no supera los 3 segundos, utilizando texto como medio de 
comunicación para obtener una respuesta rápida. 
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1. Introduction 
1.1. The statement of purpose: 
How to do this is through a connection from the mobile app to one server whose contains 
a lot of information from interesting and touristic points on the zone. The mobile sends 
coordinates to the server and its response with the information of the nearest sites, the 
mobile recovers it and present to the user on the map, on that map, the user can select 
the places and obtain some additional information or obtain the indications to know how 
go to it using Google Maps. 
 
 
Figure 1: Visual schema of the project purpose 
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1.2. Objectives: 
The project main goals are: 
1. - Create an Android guide with communication with the server. 
2. - Customize of one server since zero in Ubuntu. 
3. - Research of information, our app needs to be original and gives to the user 
interesting information. 
4. - Do a good memory who presents the entire foreground which isn’t few. 
5. - Upload the application to the Google Play Store, accessible for all the 
mobiles with the Android operative system. 
The specific goals are: 
1. - Create an Android application from zero, first steps to generate all the 
structure. To do that, the application needs to have a good UI and an efficient 
source code. 
2. - Create a good UI, visual for the user, that presents a simple menu with a 
configuration and activity easy to use with some help present on the mobile 
and on a Web server, it will be independent of the source code, for having a 
good flexibility on all the screens, but with a good relationship with it. 
3. - Create the internal code of the Android application. It contains the major part 
of the project, it will contain the processes that the application has to use, the 
different receivers of the app, integration of the Google Maps API to our 
application, an optimization of the resources and the bridge to communicate 
the mobile with the server, previously configured. 
4. - Install of necessary packages and the necessary purchase of a public 
domain to be accessible from the mobile without WI-FI connection, all 
necessary to configure the Web server, in our case, using PHP files. 
5. - Personalize a Web server who allows communicating via PHP exchange 
information with the mobile phone with post message and retrieving 
information from the database of MySQL. The MySQL database needs to be 
filled with external information, in this case, Barcelona touristic points. 
6. - Investigate on official travel guides, on different travel Webs to give me a 
different vision of the information that travel guide application would present on 
the app. We can obtain more information after publish our application to 
Google Play store.  
7. - Upload the application to the Google Play Store. Creating a google developer 
account and acquiring the keys to develop with Google Maps API. 
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1.3. Time plan (Gant Diagram) 
To make possible all the objectives, we are going to follow the Gant Diagram (Fig. 3). The rest of the Work plan is in the see Appendix A. 
 
Figure 2: Gant Diagram 
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1.4. Project requirements 
-   The application needs to present interesting information to the user, on a good 
visual ambient and easy to use. 
-   The server will can be acceded from whatever the mobile was: depending on the 
internet connection. 
- The server communication will be the most fast as possible with easy access 
when gives the coordinates information and when present the image and the 
touristic information to the user. 
- The application can be used with a lot of Android devices independent his screen 
size. 
1.5. Project specifications: 
Specification Value 
Minimum Android API level API 16* 
Area of usage  Barcelona (to take a correct functionality first) 
Size of the screen All sizes 
Delay of communication to 
server 
(time while communication) 
1-2 seconds 
Delay to communicate to 
server 
(when user is moving) 
5 meters 
Table 4: Project Specifications 
 API 16+ contains around the 70% of the users: 
 
 
 
 
 
Figure 3: API level used 
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Figure 4: Eclipse IDE icon 
1.6. Methods and procedures  
The Travel Guide application is innovative application and that’s why we started from the 
scratch and is independent from any framework of the department or company research. 
Anyway, the project will use some software and algorithms available and we will present 
it now: 
 
ECLIPSE IDE: In computer programming, Eclipse is an integrated 
development environment (IDE). It contains a base workspace and 
an extensible plug-in system for customizing the environment. Written 
mostly in Java, Eclipse can be used to develop applications. 
Eclipse can add a plugin named ADT (Android Developer 
Tools) who allows the user to create Android projects and download many tools 
for your Android SDK (software Development Kit). 
 
Apache Server: Apache is used to send static and dynamic Web pages. We will 
use it to get channel communication from the mobile application to the server. 
 
 
On Travel Guide project, we use some algorithms and more software that we will 
enumerate now and explain it on the Methodology / project development section: 
 Google Maps API 
 Android REST client 
 MySQL 
 NO-IP 
 GSON Java library 
 Adobe Photoshop Elements 
 
 
 
 
 
 
 
Figure 5: Apache icon 
   
 19 
1.7. Competitors 
We analyze the travel guide Android applications on the Play store, we saw that 
the travel applications are all with relation of air travel, prices, or are very 
commercial and Google Maps give a lot of websites but for me is not enough.  
We want to explain what offers our application than other travel application 
comparing with some of them: 
World Travel Guide by Triposo 
This is the application with more similitudes with our application have a lot 
of information, shows it on the map and gives links to Wikipedia. 
We think that our application will be better than it for some reasons: 
 The world travel guide by Triposo needs to download different 
applications depending of the place that you stay. Our application has all 
the places on the server and the user can view all of them. 
 All the maps available on Triposo have different interfaces and some of them don’t 
have all the improvements. With our application, there was only one UI. 
 Our application can have easy updates of the information without upgrading the 
application, the users can suggest places on application and it can be added to the 
server. If you want to consult the places without an internet connection the application 
saves easy the information from server for one area on internal storage, and all 
without any additional application download. 
City Guides Catalog 
This travel application has made by TripAdvisor, TripAdvisor is an offer 
web service with the opinions of a lot of travels, restaurants or hotels. 
The inconveniences are: 
 TripAdvisor doesn’t have a lot of information of the interest 
points of the city, TripAdvisor has some information about the hotels or 
restaurants and gives some offers of them. We offer a tourists 
perspective and all the interesting places will be available on our server. 
 TripAdvidor needs to download some additional applications for 
places and not all the places are free. Our application is free and with a lot of working 
we can obtain a lot of points on our server. 
Tripwolf 
This application appears when we were developing our travel guide. It 
promises a lot because it has so many of maps and in his descriptions, 
offers a lot of free maps without any premium software 12 hours of the 
day. But finally they have some inconvenient: 
 Application needs to purchase some maps of different places. 
They use only an application, but every download takes much space on 
the user device. Our application can get access to all the contents 
online. Or save online if the user wants. 
 The user experience is usually bad, because when you purchase a map, it usually not 
appear on your application. It can be resolved with improvements. 
Figure 6: 
Triposo Icon 
Figure 7: 
TripAdvisor Icon 
Figure 8: Tripwolf 
icon 
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2. State of the art of the technology used or applied in this 
thesis: 
2.1. Introduction 
At this point, we present you all the technologies that we use to realize the project. We 
will show all the software with relation to mobile application development or the 
technologies used by me to implement a server who expects requests from an Android 
mobile.  
Already, on this project, we will show all the alternatives to the technologies used in the 
project and advantages and disadvantages who that technologies presents to me.  
 
2.2. Languages 
Here we will present all the languages that we will mention at the entire thesis and 
describe them shortly: 
 
2.2.1. JAVA 
Java1 is a programming language oriented to objects. The principal advantage of that 
language is that when you compile your code it mustn’t be compiling another to be 
executed on another device. That language uses a lot of syntax inherited from C or C++. 
We used that language at the Android Application who combines Java and XML. 
 
2.2.2. XML (eXtensible Markup Language) 
XML2 is a markup language and has a lot of uses. They allow to structure documents and 
give a standard to interchange structured information around different platforms. We use 
XML on the Android Application in developing styles or layout, using their markups you 
can see dynamically your UI. 
 
2.2.3. HTML (HyperText Markup Language) 
HTML3  is a language used to elaborate Web pages. Is a referenced and organized 
language to define the Web contents, like text, images and allow refer to external script. 
Already, HTML can be interpreted by all the updated Web browsers and adapt his UI to 
all of devices on the market.  
We use it to call the PHP files to respond to our Android Application and we will use it to 
upgrade our application to the Web market.  
 
                                               
1
 Official JAVA documentation: http://docs.oracle.com/javase/tutorial/ 
2
 Basic XML functionalities: http://www.mundolinux.info/que-es-xml.htm 
3
 HTML complete tutorial: http://tutorialehtml.com/en/htmlt/ 
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2.2.4. PHP 
PHP4 is a Web server language who gets to the developer the tools to develop dynamic 
contents on a Web. It is a language with a lot of support and PHP is flexible, powerful and 
with a high performance. We used it to obtain the dynamic response and give it to the 
mobile application.  
 
2.2.5. CSS 
CSS is a language used to define the different styles presented on the elements by 
HTML or XML file with the idea of separating the structure and the presentation. We 
haven’t used yet on our project but, if we improve our Web page is a good alternative.  
 
2.2.6. JAVASCRIPT (JS) 
JS5 is a programming language mostly used for implementing the different usages of the 
client on a Web. Now, the Web server can use it too to gets dynamical functionalities to 
the Web page. We haven’t used that yet, but we will name it in this document. 
 
2.2.7. JSON (JavaScript Object Notation) 
JSON6 is a format of interchange of information without any XML requirement. JSON is 
not a language, but a lot of them used JSON to change information to other applications. 
 
2.3. Server 
The implementation of a server uses some programs or Linux packages who allow you to 
create your current Web page. We describe here these packages and the alternatives if 
they have it:  
2.3.1. Apache 
 
Apache is used to send static and dynamic Web pages. We will use it to get channel 
communication from the mobile application to the server. 
When you install Apache you add to your Apache Web folder an index.html and you show 
it at 127.0.0.1 (localhost).  
The language used by Apache, is HTML, but it can use PHP, a language used by me to 
communicate with MySQL to obtain the different information of the places, latitudes and 
longitudes. 
Apache is the Web server most used, but the UI is very difficult to be implemented and 
remote security is difficult to be obtained. 
                                               
4
 PHP complete tutorial: http://www.w3schools.com/php/ 
5
 JavaScript examples: http://www.javascriptsource.com/ 
6
 JSON format editor: https://www.jsoneditoronline.org/ 
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A good alternative to Apache is Node.js. The stable version of it was thrown at December 
of 2014 and is the principal reason that we not use it, but can be an alternative to future 
development and update the server. That server combines JavaScript, html, and css 
languages. The principal reason, because we want to use that type of server is because 
a server Node.js is a good Rest server and the answers on it not need to be adapted to 
the Android Application. On the other hand, Apache server is easier to implement for 
beginners at Web development because use PHP is older, stable and have more 
development frameworks and alternatives than Node.js. 
2.3.2. MySQL 
MySQL 7  is an Open-Source relational database management system. The user can 
storage organized information on different columns with a specific type and recover it with 
a lot of commands. Gives a lot of facilities because you can access to the database using 
a lot of different languages, for example, we used PHP to access to our database and 
recover the information. 
2.3.3. NO-IP 
No-IP is a dynamic DNS provider for paid and free services, there are a lot of providers, 
but we select that because offers a lot of facilities, when you register add your IP, and 
select your name of the server and automatically all your Web contents were updated on 
the page. If you pay, can select your domain name and add email services… But how we 
don’t show any Web page, we can use any domain and free services give me all we need. 
As we said there are a lot of alternatives, and if you want a paid service, must look for the 
best offer. 
2.4. Android development 
At this point we show all the software that we use to develop our Android application and 
all the packages like a REST Android client or gson, and some of the alternatives: 
2.4.1. Eclipse IDE 
For developing that project we use Eclipse IDE8 with ADT. Eclipse allows developers to 
create some many kinds of projects with an easy UI. That IDE first makes possible to 
start projects on JAVA only, but you can install the Android Development Tools and start 
your custom Android project using the correct SDK with all the available tools for Android. 
Eclipse is one of the IDE more used for developing and in Android has Google support, 
but it has a one strong competitor, Android Studio. 
Android Studio is an IDE created for Google only for Android Projects, the big difference 
with Eclipse is that Android Studio creates a based Gradle projects. Gradle is a project 
automation tool that builds the project using domain specific language instead of the 
traditional XML form. In the other hand, Eclipse uses Maven who can download 
dependencies over the network, and use on the same project Ivy (download 
dependencies) and Ant (Alternative build tool). 
We use Eclipse because we are more accustomed with it and Android Studio throws his 
release in November of 2014 and change the project IDE gets a lot of additional time cost. 
                                               
7
 Official MySQL web: http://www.mysql.com/ 
8
 Eclipse IDE download reference: https://eclipse.org/downloads/ 
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But, in the future Android Studio, with some Google release, might be stronger than 
Eclipse. 
 
 
2.4.2. Google Maps API 
Google Maps API allows you to use the Google Maps to implement your project, there 
are some APIs, we use specifically the Google Maps Android API v2, for Android 
development. The API v2 for Android gives some tools to show a Google Maps on your 
application. Already, the API v2 permit to add some listeners or markers on the map, 
move the camera or zoom it. 
 
2.4.3. Android REST Client (Retrofit) 
When you implement an Android application that needs a connection to the server, create 
that communication is very complex, because you need to create some threads to send 
the request and create a specific callback for all the requests that you have to do. 
With retrofit, all this is done, and you only need to implement the interface, we explain it, 
and the two alternatives named here on the methodology chapter.  
 
2.4.4. GSON java library 
Gson library is used to transform JAVA objects to their JSON representation. We use it 
for converting the strings that arrive me from server to Objects of our Android Application, 
like Sites or Markers. That transformation makes easy the development when an object 
arrives in String form. 
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3. Methodology / project development:  
3.1. Introduction 
In this chapter, we are going to talk about all the methods that were utilized like software 
or testing development. We split the chapter on two big parts: the server and the Android 
development. 
The server part talks about all that you need to make your own server, the necessary 
packages, the configuration and the hosting to accomplish it. That server part describes 
how to relation your Web server with MySQL, all the MySQL commands used. We are 
going to talk about how to catch the information received from a device and send back 
the necessary information to the Android Application. 
The Android development part starts from the most basic that is how to configure Eclipse 
IDE or start an Android project. We are going to describe what an Activity is and a view 
explaining all the steps to implement an Application with Google Maps API (how acquire 
a licence for developing). We explain in this chapter how communicate with a server with 
two alternatives. Last, we are going to explain how to publish your application on the Play 
Store. 
3.2. Server 
3.2.1. Configure tour server from cero 
First of all that you need is a PC who will be the server. We use a formatted Windows 
Vista PC, on it we install Linux Desktop 2014, a good alternative is Ubuntu server, it 
doesn’t have any UI, only the command line of Ubuntu(CLI) but have the possibility of 
connecting with him remotely with SSH for example. We use Linux Desktop because for 
me is easiest with the UI for adding sites or register them on excel for making a backup 
on Dropdox. 
To do that you can burn an ISO image on a CD and start your PC from that CD install the 
operative system and follow the different steps. 
 
When you have your server started the following step is to install Apache. Apache can be 
obtained using a terminal and apt-get. If is the first time to use command apt-get, you 
need to upgrade it to obtain all the available packages. Use apt-get upgrade, and after 
apt-get update, it can use a lot of time. When it was done, obtain Apache using apt-get 
install apache2 for installing the apache service and apt-get install libapache2-mod-
php5 because we use PHP files on our Web server. Now you are be able to start the 
service apache with /etc/init.d/apache start you can see how your Web page is on 
localhost. 
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                           Figure 9: Apache installation 
Now, all the files shared at the folder /var/www/ can be accessed from localhost. 
3.2.2. Get your own domain 
At this point we want a public domain to be accessed from anyway, to obtain that domain 
there are many options, but we used NO-IP (www.no-ip.com) because is easy to be 
acceded register and add your own host with your current IP. Another thing to use this 
type of domains is because your IP is dynamic and every time is changing, with NO-IP 
tool you can download a NO-IP package who sends to your host every time your own IP. 
You only have to register yourself, click on the option add host, and add your own host 
selecting your name and your domain. On a free register, the domains available are like 
<your-web-page-name>.no-ip.info or <your-web-page-name>.no-ip.org…  
Here, depends on your internet company you need to open the Web server ports. 
Sometimes, if the internet company allows the user to configure your ports using the IP 
192.168.1.1 and redirects all the connections at the port 80 to the Web server IP, there is 
an option for that. If the internet company doesn’t allow you to configure your port 
accessibility and redirection you need to call them to change that. 
Once reached that point, you will need to test your connection writing the domain 
selected on any Web-browser without using the same internet connection to the server 
[2]. 
 
3.2.3. Add MySQL to the server 
How we explain in previous chapters, we are going to use MySQL to save all the places 
and have access from a PHP file [3]. 
First of all you need to install MySQL packages to your Ubuntu machine. To do that, use 
apt-get and install three packages: 
apt-get install mysql-server mysql-common mysql-client 
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The server allows to be acceded to your database, client to be acceded from your 
machine like a client and package common contain the different libraries used. 
When installing those packages appear some question of configuration like user and 
password. When all of these steps finish, you need to start mysql server using 
/etc/init.d/mysql start 
 
3.2.4. Add your custom tables on MySQL 
We log in to MySQL using the simple command: mysql –u <username> –p<password> 
Once accessed you need to follow different steps to configure your table: 
 
 First of all create your DATABASE: CREATE DATABASE db_name 
 Select the previous DATABASE: USE db_name 
 Create your table, configuring the name, and columns: CREATE TABLE 
tbl_name (col_name col_definition, col_name2 col_definition2…); where 
col_definition was like INT, FLOAT, CHAR(length) 
Now, you are able to insert, delete and select information, add or delete columns… We 
will show some examples of the commands available on MySQL9: 
3.2.4.1. Select Command 
Select command allows the user to get the requested information available on the table. 
The select information will can be between some conditions and the user can specify 
what columns want. 
  Select col_name1, col_name2 from tbl_name where (condition_1 AND 
condition_2) OR (condition_3); 
3.2.4.2. Insert Command 
Insert command is responsible for the entire data introduction on the table you specify the 
name of the columns and the value of them. 
INSERT into tbl_name (col_name1, col_name2) VALUES (val_1_1, val_1_2), 
(val_2_1, val_2_2)…; 
3.2.4.3. Update command 
Update command allows to modify the different registers of the table on a dataset using 
where conditions. 
UPDATE tbl_name SET col_name1=value1,… WHERE where_condition; 
3.2.4.4. ALTER command 
The Alter command makes possible the modification of the definitions of different 
columns, add new columns or drop it. In addition ALTER commands can modify the 
names of columns and the name of the table. 
                                               
9
 All available commands on mySQL: http://dev.mysql.com/doc/refman/5.1/en/mysql-
commands.html 
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ALTER tbl_name ADD|DROP|MODIFY| col_name col_definition; 
 
3.2.5. Shell script 
One thing that we need to take care of is the use of shell scripts for the process 
automation. 
A shell script is a computer program designed to be run by a command line interpreter. 
Typical operations performed by the shell scripts include file manipulation, program 
execution, and printing text. 
In the project, we use the shell script to save place registers on the SQL who spends a lot 
of time of the developer. The Travel guide shell script allows for the developer to insert 
into the database a new register entering only the necessary values, like latitudes, 
longitudes, names… 
In the appendices there is an example for insert registers on a database (see Appendix 
B1). 
 
3.2.6. Web server files 
On a Web server, there are a lot of types of documents, depends on the work that we 
want for them: 
Images (.jpeg, .gif, .png): Most of the Web browsers can accommodate some types of 
Web images directly in the browser. Images can be accessed directly with the url to the 
image or with relative form, using another extension file who calls the image. 
Web pages (.html, .htm): HTML files are the most common file when talk about a Web 
server. Web pages contain all the visual description of the Web page and the references 
to other files. 
Scripts (.java, .js, .cgi): Scripts are files that activate dynamic actions on websites, like 
questionnaires, for example. 
Programs (.php, .asp, .shtml): The programs give to the developer more power and 
flexibility on his website. Some of them contain scripts, macros or internal databases. 
This work uses .jpeg, .html and .php files in the folder /var/www used for the Web server. 
3.2.6.1. JPEG files 
JPEG was created for photographic images. If an image has photographic qualities, 
without expanses of flat colour, it is well suited to being a jpeg file. Images that are saved 
as JPEG files will generally be smaller than the same file saved in a GIF format. 
At travel guide project the use of JPEG file on the server allow the mobile to access to the 
place images images and show them to the user. 
3.2.6.2. HTML files 
Web pages contain all the visual description of the Web page and the references to other 
files. Index.html is the default page in a directory on most Web servers. Travel Guide 
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uses the Html files to talk about the application and in the future use them to get Web 
services [6]. 
3.2.6.3. PHP files 
The .php extension is nearly as popular as .html on Web pages. PHP is a Web script 
program that brings scripting, macros, and includes a Web page. 
The project uses some of php files, it needs them because all the petitions from the 
mobile application requires access to the database, the easiest form to obtain the 
necessary information is using that php [4]. 
An example for a connection to MySQL from php file and the structure of it will be 
shownat the appendices (see Appendix B2).  
The appendices show some of the php files used in the communication from the server to the 
mobile application (see Appendix D). 
 
3.3. Server conclusion 
With the previous points, the project obtains a good server. 
First of all, we need to configure the PC and obtain all the necessary packages or 
applications to connect it to our net localhost. Once we have it, we need to obtain a client 
who offers free or paid hosting service. Check the connection from another network to our 
Web page, if the service is not correctly obtained, the internet company must open the 
Web server port, usually port 80. 
Travel guide project requires a connection with MySQL to save all the information and 
recover it from php connection. We must create a SQL database, a new table and insert 
all the necessary information using almost shell scripts. 
We use php files to obtain the post information from the mobile application, connect to 
Database and send back the requested information. 
With all of these steps our server will have all required to communicate with Android 
application and make a good research inside his information. 
 
3.4. Android Development  
3.4.1. Setting the environment 
The first point to develop an Android application is the configuration of the environment10. 
All we need is to download Eclipse and install the environment. Once installed the Eclipse 
we start it and install the ADT for Android development. For do that we must select Help-
> Install New Software, clicks add and enter the ADT plugin whose location is https://dl-
ssl.google.com/android/eclipse/. After the installation you can see two new icons on the 
toolbar. The left icon is the most important, it opens the Android SDK 
Manager for download all the APIs and tools for Android development. 
The icon to the right, the Android Virtual Device Manager, creates the 
                                               
10
 Google tutorial to obtain ADT tools: http://developer.android.com/sdk/installing/installing-adt.html 
Figure 10: SDK icons 
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emulators and starts them. 
At this state, we were able to start our Android Project using Eclipse. 
3.4.2. Start a new Android Porject 
On Eclipse to start new Android project, is very simple, only we need is to select 
File -> New -> Android Application Project  
 
Figure 11: Start new Android project 
The start new Android Project menu shows the setting who need your project, like name 
of the application, name of the project, package name and the SDKs, the 
minimum(shows the minimum required SDK) the target SDK (shows the max SDK API 
tested) and compile (a highest compiler is better for obtain more tools on development 
process). 
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Figure 12: New Android project configuration 
After that, click next and other menu for creation appears, we recommend to not mark 
create custom icon and create activity options and click finish. In other paragraphs we 
going to talk about the activities and how introduce your custom icon. 
We can see now how the new project is available now on the workspace to start the 
work11. 
3.4.3. Android structure 
When developer opens his project he can see some folders and files, we need to know 
what type of files insert on all the folders and what mean the auto created files for a 
correct developing of the project. 
We goint to list some of them: 
 src: Developer specified java source code files will be available here. 
 
 gen: The gen directory in an Android project contains auto generated files. You 
can see R.java inside this folder which is a generated class which contains 
references to certain resources of the project. R.java is automatically created by 
the Eclipse IDE and any manual changes are not necessary 
 
 
 assets: This folder contains raw hierarchy of files and directories. It is just an 
unstructured hierarchy of files, allowing you to put anything you want there and 
later retrieve as raw. 
 
 bin: Bin folder is the area used by the compiler to prepare the files to be finally 
packaged to the application’s APK file. 
                                               
11
 Managing Projects from Eclipse with ADT http://developer.android.com/tools/projects/projects-
eclipse.html 
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 libs: External library files, like .jar libraries, will be placed on this folder. 
 
 res: Android supports resources like images and certain XML configuration files, 
these can be keep separate from the source code. All these resources should be 
placed inside the res folder. This res folder will be having sub-folders to keep the 
resources based on its type. 
 
 res/values: Used to define strings colors, dimensions, styles and static arrays of 
string or integers. By convention each type is stored in a separate file, for example 
strings are defined in the res/values/strings.xml. 
 
 res/animator: This folder contains animations in XML for the property 
animationAPI which allows to animate arbitrary objects over time. 
 
 res/layout: One of the most important folder after src is res/layout. This foldeer 
contains the layouts to be used in the application. A layout resource defines the 
architecture for the UI in an Activity or a component of a UI. These are resource 
directories in an application that provides different layouts designs for different 
screen sizes: 
o res/layout: layout for normal screen size or default. 
o res/layout-small: layout for samll screen size. 
o res/layout-xlarge: layout for extra-large screen size. 
o res/layout-xlarge-land: layout for extra-large screen in landscape 
orientation. 
 
 res/menu: This folder contains menu resources to be used in the application. 
 
 res/raw: This folder contains raw resources that can be looked up by their 
resource IDs. These resource can be referenced from other resources. 
 
 res/drawable: Drawable folders are resource directories in an application that 
provides different drawables for medium, high and extra high density screens. 
o res/drawable-mdpi: bitmap for medium density. 
o res/drawable-hdpi: bitmap for high density. 
o res/drawable-xhdpi: bitmap for extra high density. 
 
 AndroidManifest.xml: All the applications will have an AndroidManifest.xml file in 
the root directory. This file will contain essential information about the application 
to the Android system. This control file describes the nature of the application and 
each of its components. 
 
 Project.properties: Is the main project’s properties file containing information 
such as the build platform and the library dependencies. 
 
 ic_launcher-web.png: This is an icon to be used in Google play. Application on 
Google Play require a high fidelity version of the application icon. It is not used in 
your actual app or launcher, so it is not packaged in the APK. 
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Figure 13: Project structure 
3.4.4. Activities 
An Activity12 on an Android project is the element who interacts with the user. This object 
is contained on java files inside src folder and contains a view and the interactions with it. 
The Activity class takes care of creating a window for the developer in which he can place 
the UI using setContentView(view). 
Activities have an important method called onCreate(Bundle). onCreate is where 
developer call the setContentView method with a layout resource defining your UI, and 
using findViewById method to retrieve the widgets in that UI that you need to interact with 
programmatically. 
All the available methods that can be override and the state paths of an Activity are 
shown in the next figure. 
                                               
12
 Activity reference: http://developer.android.com/reference/android/app/Activity.html 
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Figure 14: Activity state paths 
We use the res/layout folder to define the content view. For do that, is very important 
know how refer to resource files in java code. The gen folder gives us the R.java, it 
contains all the references to resource files. For example, if our layout was called 
layoutName.xml to refer to it we use R.layout.layoutName. 
Below an example of a very simple activity shown 
public class MyActivity extends Activity { 
 // Variable declaration 
 @Override 
 Public void onCreate(Bundle savedInstanceState) { 
  super.onCreate(savedInstanceState); 
  setContentView(R.layout.myActivity_layout); 
 } 
} 
All the Activities must be declared on the Android Manifest. There are some types of 
Activity declaration and developer can play with it. The manifest needs to have minimum 
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a Launcher Activity whose will be start the application. At the appendices we show an 
example of a manifest with a declaration of two Activities, one of the Activities is the 
Launcher Activity (see Appendix C1). 
In the next chapter we talk about how do layouts for the activities. 
3.4.5. Layouts 
A layout defines the visual structure for a user interface, such as the UI for an activity. 
Android provides straightforward XML vocabulary that corresponds to the View classes 
and subclasses, such as those for widgets and layouts [8].  
The advantage to declaring your UI in XML is that it enables you to better separate the 
presentation of your application from the code that controls its behaviour. Your UI 
descriptions are external to your application code, which means that you can modify or 
adapt it without having to modify your source code and recompile. For example, you can 
create XML layouts for different screen orientations, different device screen sizes, and 
different languages. 
Each layout file must contain exactly one root element, which must be a View object. 
Once you've defined the root element, you can add additional layout objects or widgets 
as child elements to gradually build a View hierarchy that defines your layout. For 
example, an XML layout that uses a vertical LinearLayout to hold a TextView and a 
Button will be shown at the annotations (see Appendix C2): 
The id is used to refer to the different elements from an Activity to change some 
characteristics of it. 
The appendices includes some of the layouts used for Travel Guide application, some of 
these are the menu or layout who includes a Map of Google Maps or the distribution of 
the layout for PlaceActivity (see Appendix E). 
On the next chapter we going to explain how obtain good drawables to use on the 
different layout screen using NinePatch. 
3.4.6. Drawable 
A Drawable is a general abstraction for "something that can be drawn." Most often you 
will deal with Drawable as the type of resource retrieved for drawing things to the screen. 
The drawables are the difference to obtain a good UI and is very important to obtain 
images with the best resolution as possible. 
On travel guide project, we obtain different drawables, like menu icons, images, markers. 
All of the drawables used need to be adapted to all the resolutions and screen sizes and 
it is very difficult to do, because for example a large screen uses resources from the 
folder drawable-xhdpi but the large screen range is big and the mobile need sometimes 
to resize the images. 
We use a tool named NinePatch. NinePath allows that given an image will be adapted to 
the various resolutions and gives back a folder containing all necessary images with 
format ‘.9’. 
Format NinePatch (‘.9’) divides the image on nine or more sections. If the image needs to 
be resized all the part increase or decrease their size except the middle part of the image. 
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Normally that middle part is the most important and you can select what size you want on 
it using on the NinePatch tool generator (see fig. 16) [7]. 
 
Figure 15: NinePatch generator 
3.4.7. Server communication 
Travel guide application needs to communicate using Internet with a server. That 
communication allows getting access to a lot of information without using much memory. 
Specifically, travel guide apk communicates to the server to obtain three kind of 
information. 
Sending to the server the latitude and longitude on the continuous thread, it returns a 
specific range of near places. The application processes the returned information and 
show different markers on a map. 
 Another petition is sending the latitude and longitude of specific marker. Server, in this 
case, returns the necessary information to show the placeActivity information, like name, 
description, image id, and link. The latest petition that can make the Android Application 
is to obtain the routes available to the server, it shows all the names and the user decides 
if want save on the mobile memory. 
It is very important to know that our server is not a REST server who sends back only the 
response that we want. Our server responses with html file with the response inside it, 
and when we receive the response the first step to process it is isolate the necessary 
information. 
Here we going to explain two form to do the server communication, as we said on 
previous chapters, we use REST Android client and add to it the special process of the 
response, because the server is not a REST server. 
First form is using an HttpClient, it can form a direct get or Post petition and process the 
http response receives using InputStream. 
That kind of server communication could be the best form for our server, but the http 
server needs to be done in another thread, and the callback return to the main thread of 
the application, adding that travel guide application has threads to start another 
communication to the server and to obtain the current position of the user, we prefer to 
use the REST Android Client who makes that kind of work in background [5]. 
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At the appendices we show an example of Http server communication example (see 
Appendix C3). 
 
In the other hand, we can use REST Android Client. It is contained inside a Google library 
and called retrofit13. We can download it for example from maven searching retrofit. 
Retrofit needs an independent class who content all the types of petitions to the server in 
function format. We show an example of interface at appendices (see Appendix C4): 
The class, who needs to communicate with the server, has two object on is the 
ServiceUrl show on the precious example and a RestAdapter where the developer 
specify the configuration of the communication: 
mRestAdapter = new RestAdapter.Builder().setEndpoint(baseUrl).setConverter(new  
StringConverter()).build(); 
mServiceUrl1 = mRestAdapter.create(ServiceUrl.class); 
One thing of this code to take care of is the StringConverter. As we said our server is not 
a RestServer and response an Html file, the RestClient have a gson converter to process 
a Rest Response by default. We need to change it and create internal converter to 
process the response. The Converter used is shown at the appendices (see Appendix 
C5). 
Without details, we can say that the important method of the example is fromStream. 
That method obtains all the data from the html file, filter the necessary information and 
return to the callback of the ServiceUrl object. 
Now, if you want to make server communication, you can call the communication like this: 
mServiceUrl1.sendMessagewithParameters(“param1”, “param2”, new  
Callback<String>() { 
                @Override 
                public void success(String result, Response response) { 
                 processResponse(result); 
                } 
                @Override 
                public void failure(RetrofitError retrofitError) { 
                 // Something goes wrong 
                } 
}); 
3.4.8. Google Maps API v2 
Travel Guide main characteristic is the use of Google Maps API v214 to execute show a 
map on the activity, add markers to it or obtain the different latitudes and longitudes. That 
chapter will explain how obtain the keys to develop with Google Maps and how integrate 
to our project. 
Google Maps gives us a cartographic service online that we can use in our Android 
applications. 
                                               
13
 Retrofit reference: http://square.github.io/retrofit/ 
14
 Official documentation: https://developers.google.com/maps/documentation/android/?hl=es 
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3.4.8.1. Developer key 
For use Google Maps service, in the same way to use Google Maps on Web 
developments, is necessary register the application that will use it. Alter it, we obtain a 
key to specify to our application.  
We need to know that we going to need two keys, one on the developer process and, the 
other key when the application will going to be updated on the Play Store. It is because 
when you update the application to the market, the application is signed with a personal 
certificate. 
Is very important that when you going to update the application on Play Store and obtain 
your personal certificate to sign the application, you must follow these steps to obtain the 
last necessary key to get access to Google Maps API. 
The first step consists to obtain the URL to the testing certificate. Using eclipse on 
Windows > Preferences > Android > Build on Default debug keystore option we can find 
that URL. 
 
Figure 16: Default debug keystore 
Now, we need to extract the fingerprint SHA1 of that file. We can do that using the 
keytool program. Using the cmd of windows and going to our jre/bin folder, usually is on 
C:\Archivos de programa\Java\jre7\bin, execute the command keytool –v –list –keystore 
[Default debug keystore URL] 
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Figure 17: keytool command 
From all the information showed on the console, only we need the fingerprint with SHA1 
codification, in this example we can see that is: 
 9E:80:89:80:E0:54:45:AA:61:FD:38:75:E3:F5:64:08:DB:9F:83:B9 
Now we need to go to: https://code.google.com/apis/console/ and enter in our Google 
account. Here we introduce a new Project. 
At the left menu, select APIs & auth / APIs. Search for Google Maps API v2 and activate 
it. 
 
Figure 18: Google Maps API activation 
Now, we are able to create a new key, on the left menu, after select APIs & auth / 
Credentials click on Create New Key option. 
On the popup screen select Android Key and introduce the SHA1 key obtained from 
keytool.  
 
Figure 19: Key creation 
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And we obtain a new API Key that we need to introduce on our project to develop with 
Google Maps. 
3.4.8.2. Add Google Maps API v2 to Android Project 
Once we have the new API key, we going to introduce all the necessary libraries and 
Manifest options to be able to create an Activity who use Google Maps. 
First all open the SDK Manager and download the Google play service 
 
 
Figure 20: Google Play Services Package 
After this, we are going to import the Google Maps libraries. Using Eclipse, enter on File > 
Import > Android > Existing Android Code Into Workspace. And search the google-play-
services-lib, which is on our Android SDK home at: 
extras/google/google_play_services/libproject/google-play-services_lib 
And click finish. 
After that, to import the library to our project we enter on Properties of our project, on the 
Android > Libraries option add the google-play-services-lib. 
Now we need to change the java code. We will show our example at appendices in this 
project (see Appendix C6). 
First of all, we obtain the map view, and configure it. There are some functions of Maps 
library like move camera or add marker, we can set some listeners. In the case at the 
appendices we use onMapClick. The application calls that method every time the user 
clicks the map. 
With all the information showed in this chapter we are able to develop our Travel Guide 
application and publish it on the Play Store. 
3.4.9. Publish application on Play Store 
In this chapter we are going to explain how to update your application on the Google Play. 
You need to know the developer license to update applications on the market has a cost 
of 25$ (22.16€), but this cost is only for the first app. 
First step is firm the application with a custom certificate. Firm our application is 
necessary to publish on Google Play, because for update your apk you will need to firm 
with the same key. For do the firm go on Eclipse File > Export > Export Android 
Application and select the project to firm. Select a location and create a key to acces to 
the certificate. After that create a new Alias with a new password and introduce all the 
necessary inputs. Click Finish and you will obtain a custom firmed apk ready to be 
updated on the market. 
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In our case, we use the default debug key to obtain the certificate for Google Maps API 
and we need to follow the same steps for the new key used. It is very important to test at 
this point the signed application 
Now to update the signed application on Google Play Developer Console is going to 
https://play.google.com/apps/publish. 
In this URL create a new account, it have a cost of 25$ as we said. 
In your account click on <Add new application>, introduce your name and click on <Upload 
APK> and browse your signed apk. 
Now, as you can see a configuration menu appears, and you need to follow all the steps 
to publish the application. 
The configurable options are: 
 APK: It allows to the developer to select the devices that can download the 
application. 
 
 Store Listing: Here you can specify all the characteristics of your application like 
a description, names, promotional description, screenshots, YouTube 
promotional video, policy, type of application. 
 
 Pricing and Distribution: Here you can select where your application will be 
distributed and how much cost on different countries. You can specify a different 
price depend on the download place. An important thing to take care of is that if 
your application is uploaded like free application, it never can change, if is paid 
application it can change the price whenever you want. 
 
At this point we are able to publish the application. On the previous URL developer can 
see how many people download the application and how many of they have installed now 
the application, if they reported any bug or the rating of the application [1]. 
 
 
 
 
 
 
 
 
 
 
 
   
 41 
4. Results 
We are a lot of excited of the results of the Travel guide application. We want innovate on 
travel applications ambit and with that Travel Guide application 
we feel that is the beginning of something new. 
First of all say that is the first application published on the market 
by us and all the comments and opinions are very to take care of. 
We try to do a good UI with facilities for any age of the user and 
every icon or image is positioned where we think is better. 
 The times are variable depending of the Internet 
connection. We calculate the times on areas with more 
places, but everywhere in mean the connection time is 
around 3 seconds for obtain the first connection response and around 2 
seconds for the next calls. We study about the periodicity of the request thread 
and every second is very good for the user experience. 
 All the application uses the API of the specifications, API 16. 
 Application use Nine Patch images and we could adapt the application to all the 
screen sizes and resolution. 
 Application has English, Catalan and Spanish languages. 
 The difficult thing is to complete the database because introduce the information 
how we want and all that we want it is very time and the database is the thing that 
need to have more improvement to obtain all the interesting places of Barcelona. 
 We can say that the application must be upgraded because every time we 
receive more suggestions and ideas to improve that. But we think that the 
application have now a good start. 
We are going to show a little Screenshot Demo to explain all the current functionalities. 
4.1. Application Demo 
The application has a fast start showing the menu (see fig. 22): 
 
Figure 22: TravelGuide Menu 
The options are the following:  
Figure 21: Travel guide 
Beta Icon launcher 
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 Online Map or sonar, that option detects the initial position of the user or the 
camera position if the user moves the camera on the map, and send it to the 
server. It sends back a list of nearest places and prints them on the map with 
different markers type (see fig. 24). Those different kinds of markers have a 
description on the map legend (see fig. 23): 
                                            
Figure 24: TravelGuide Sonar 
From the map you can obtain some information from specific marker clicking on it. A 
screen containing some information of the place appears (see fig. 25). Here the user can 
click on the image to search for images on the Google images, find some information 
clicking on the information icon, sending the user to the official, if exists, Web page. 
Another possibility is to navigate to the place using the maps application available on the 
mobile and save the place to your favorite places, to get offline access (see fig. 26). 
      
Figure 25: TravelGuide Place                                       Figure 26: TravelGuide Save 
 The second and third options on the menu are the load options. The Load 
Favorite loads a list of the saved places and opens the place that you want     
Figure 23: TravelGuide Map Legend 
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(see fig. 27). The Load Route option load an offline map with group of saved 
places on it (see fig. 28).  
 
                                  
              Figure 27: TravelGuide Load Route                          Figure 28: TravelGuide Load Favorites 
 The fourth option or Save Route option communicates to the server to obtain a list 
of available routes. It allows to the user to save a group of places to get offline 
access.  
 
 The Erase Route option shows local routes and the user can remove them. 
 
 The suggestion box option allows the user to send an email to our application 
Gmail account (see fig. 29) for different reasons like add a place that they want to 
introduce on the map, report bugs or suggest any improvement (see fig. 30). 
                                              
     Figure 29: Travel Guide Suggestion Box                         Figure 30: Travel Guide Email 
Travel guide is a new application and all the user suggestions must be important for us. 
 The last option is the help option who gives to the user an explanation of all the 
things we said before.  
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5. Budget 
The entire project that we make has free cost because, we used free software and the 
test hardware was all mines. But we calculate approximately the cost for a company and 
the future costs of the project if the application takes some exit. 
 
Component Our Cost (€) Cost for Company (€) 
Software --- --- 
Eclipse 
(with ADT) 
0 0 
Apache 0 0 
Linux 0 0 
MySQL 0 4318,90/year 1* 
NO-IP 
(hosting) 
0 25/year 2* 
Photoshop 
Elements 
0 82,28 3* 
Google Maps 
API (v2) 
0 Max 32,4/day 4* 
Table 5: Budget Software 
 
1* MySQL: We use the command line SQL installing the MySQL server, client and 
common packages (free packages), but in a company are necessary fast introduction of 
values and facilities to access remotely to database, that requirement increase the cost of 
the license to 4318 €/year that is the cost of the MySQL Enterprise Edition. 
 
2* NO-IP (hosting): No-IP is a website who allows you to add and manage your hosts, it 
have a free option(that we used) but every month you need to update your host and your 
domain need to end with no-ip.info or some alternatives. The cost of 25€/year allows you 
to customize your domain, and configure your DNS port who gives a lot of facilities. 
 
3* Photoshop Elements: We use the Photoshop Elements who was in our PC for the 
customization of buttons, views, help images and the icon launcher. The cost of the 
license is of 82,28 €, there are a lot of free programs for image edition but we think that 
the Photoshop Elements gets to the user a lot of facilities. 
 
4* Google Maps API (v2): The cost of Google Maps API (v3) depends on the daily Maps 
Load produced for your application if the loads are less than 25.000 gets you free access. 
But if you want more than 100.000 the cost is 32,40 €/day. 
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Hardware Our Cost (€) Cost for Company (€) 
Server 0 500 - 4000 
Mobile device 
(testing) 
350 350 2* 
Table 6: Budget Hardware 
1* Server: We use how server a clean old PC, and configure all that we need. The cost 
for a good server on a company can be from 500 € to 4000 €. 
 
2* Mobile device(testing): We use for our test a Nexus 5, who is our personal mobile, 
but already before Demos we test our application on a Samsung SIII, a Tablet Lenovo of 
12”, and a Tablet Fnac of 7”. You may use emulator for test your applications but 
sometimes use the emulator is very difficult or slowly and we recommend test the 
applications on a real device, and use the emulators for compare the views with the 
expected. 
 
 
Developer Our Cost (€) Cost for Company (€) 
Developer 0 1600 1* 
 
1* Developer: We consider 8 € cost for one hour of developing, estimating a developed 
work of 200 hours in that project, the cost equivalent is 1600 €. 
 
Total 1
st year – Our Cost (€) 1st year – Cost for Company (€) 
Software 0 4458,58 
Hardware 350 1350 
Developer 0 1600 
Table 7: Budget Total(1
st
 year) 
 
Total 2
nd year – Our Cost (€) 2nd year – Cost for Company 
Software 0 4376,3 
Hardware 0 0 
Developer 0 400 1* 
Table 8: Budget Total(2
nd 
year) 
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1* Developer: That cost is estimated for support the application, adapt to the 
improvements and increase database. 
5.1. Viability 
After calculate the cost for individual developing all the cost is time, and is a good project 
if it has some exit.  
In the other hand, the company needs to have benefits from start for the success of the 
project. There are three ways to obtain it:  
 Publicity: When you open or close the application you can show some publicity, 
every click on it gives to the developer some money, if the application gets a lot of 
people, the benefits from publicity can be a lot.  
 
 Cost to obtain the application: The application can be set to cost some money 
when the user decide purchase it. 
 
 Places Publicity: Is very similar from the first point, consist on add some publicity 
from specific site, show some restaurants, or touristic places if that places pay for 
that publicity. 
 
5.2. Conclusion 
In conclusion, we think about that is a good project because the cost is very low. In the 
case of company, the entire licenses who give to him facilities can be bought when the 
application will be very important and the number of users will be high, if not the company 
can lose a lot of money the first’s years. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
   
 47 
6. Conclusions and future development:  
6.1. Conclusions 
At conclusion we think that our first proposal was make a simple application who show a 
Google Maps and communicates to a server, the only we expected was that to a given 
position obtain places from the server and the application shows information of that 
places. But we think that our application do more than expected, because the user can 
save individual or package places to access totally offline when the user need it, can get 
views from google images or search on it, access to official Webs of different places, and 
give to me feedback of the application, suggestions or anything by the suggestion box on 
the application. 
 
The last point is the most important for us. When we show our application to the people, 
we question to them what we can do to increase the user functionalities and the answer 
gives me a lot of ideas to upgrade the application with more functionalities or better UI. 
We think that the suggestions of the people can will increase the usage of our application 
because is an application for see all the things that we miss when we are on a travel or 
when we are walking and want to see something new or go to a new special restaurant, 
park… 
 
6.2. Future development 
When we finish the project we will continue in it to improve all that we say, adding more 
places and improve the application. In the future we can add some functionality: 
 The application will give to the user the option to make custom routes, and get 
offline access to the places on it. 
 
 Add a share button on a place to publish some kind of messages on the social 
networks. 
 
 Get to the user a personal cloud on the server. That option gives a private 
treatment to the user and the application should be more special.  
 
 Add to database some additional points like village festivals and add these points 
to the map. 
 
 Add filters to the markers showed on the map. 
 
 When all the improvements will be done, we think to publish our project to a 
journal to show the innovations who our project presents on the travel world 
applications like International Journal of E-Services and Mobile Applications. 
 
There are a lot of improvements and possibilities and we expect that our application can 
be the beginning of something good.  
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Appendices: 
A.- Work plan  
A1.-Work Breakdown Structure 
 
 
 
 
 
 
 
 
 
 
 
     Complete      Post coordinates 
     MySQL table      on MAP 
             --------------------------        -----------------------------   
 
 
 
 
TRAVEL GUIDE PROJECT 
 
BACKGROUND 
INFORMATION 
RESEARCH 
 
SERVER 
 
MOBILE APP 
INFORMATION 
SITES 
 
INFORMATION 
IMAGES 
SERVER 
CONFIGURATION 
SERVER 
HTML PAGES 
SERVER 
POST PAGES 
UI 
CREATION 
GOOGLE API 
INTEGRATION 
SERVER 
POST 
COMMUNICATION Figure 31: Work Breakdown structure 
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A2.- Work packages, tasks 
 
Project: Background WP ref: BG 
Major constituent: Previous Knowledge Sheet 1 of 5 
Short description: 
 
Give me the facilities for made the project easier. 
Planned start date: 01/07/2014 
Planned end date: 08/08/2014 
Start event: Start project 
End event: All concepts be 
known 
Internal task T1: 
Server concepts (Html, PHP…) 
 
Internal task T2: 
Android  concepts (Google API, Post communication with server) 
Deliverables: 
X 
 
X 
Dates: 
X 
 
X 
Table 9: Package Background 
Project: Information Research WP ref: IR 
Major constituent: Research Sheet 2 of 5 
Short description: 
 
That part of the project gives the quality information to the 
application, selects the most important sites and brings it to 
server. 
Planned start date:17/11/2014 
Planned end date:15/12/2014 
Start event: Server 
communication tested 
End event: The application 
brings the correct quality value 
Internal task T1: 
Get information from important sites 
Internal task T2: 
Bring information to server 
Deliverables: 
X 
 
X 
Dates: 
X 
 
X 
Table 10: Package Information Research 
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Project: Server WP ref: SR 
Major constituent: SW Sheet 3 of 5 
Short description: 
 
That package contains all the tasks with relationship with server 
Planned start date:11/08/2014 
Planned end date:15/12/2014 
Start event: Finish background 
End event: Introduce sites on 
SQL 
Internal task T1:  
Install Ubuntu 14.04 on PC (with Apache, Mysql…) 
Internal task T2: 
Configure a public domain to allow server to be acceded. 
Internal task T3: 
Process post information 
Internal task T4: 
Test communication with mobile app 
Internal task T5: 
Response with the image BLOB when request information 
Internal task T6: 
Introduce sites on SQL 
Deliverables: 
X 
 
Main page 
 
X 
 
Demo 
 
X 
 
X 
Dates: 
01/09/2014 
 
22/09/2014 
 
24/10/2014 
 
05/11/2014 
 
17/11/2014 
 
15/12/2014 
Table 11: Package Server 
Project: Mobile App WP ref: MA 
Major constituent: SW Sheet 4 of 5 
Short description: 
 
That package contains all the tasks with relationship with mobile 
app 
 
 
Planned start date:06/10/2014 
Planned end date:15/12/2014 
Start event: Server configuration 
will be finished 
End event: Application will be 
tested 
Internal task T1: 
Create a basic UI for mobile application v1.0 
Internal task T2: 
Deliverables: 
Pictures 
 
Dates: 
20/10/2014 
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Integrate Google Maps API (show map and interact with them) 
Internal task T3: 
Post variables on server (test post and process response) 
Internal task T4: 
Show an activity with the information requested of a site 
Internal task T5: 
Finish first prototype of app 
Internal task T6: 
Upgrade UI for improve the user experience 
Demo 
 
Demo 
 
Demo 
 
Demo 
 
Final 
deliverable 
30/10/2014 
 
05/11/2014 
 
17/11/2014 
 
25/11/2014 
 
15/12/2014 
Table 12: Package Mobile App 
 
 
Project: Report Building  WP ref: RB 
Major constituent: Final Report Sheet 5 of 5 
Short description: 
 
Build the report that will be given at the presentation. 
 
 
 
Planned start date:15/12/2014 
Planned end date:23/01/2015 
Start event: Finish the whole 
project 
End event: Revision of report 
Internal task T1: 
Report revision 
Internal task T2: 
Final revision 
Deliverables: 
Report 
 
Report 
Dates: 
05/01/2015 
 
23/01/2015 
Table 13: Package Report Building 
 
 
 
 
 
 
 
   
 53 
 
A3.- Milestones 
 
WP# Task# Short title Milestone / deliverable Date (week) 
SR T2 Public on domain Main page 22/09/2014 
SR T4 Post communication Demo 05/11/2014 
MA T1 UI presentation Pictures 20/10/2014 
MA T2 Google Maps Integration Demo 30/10/2014 
MA T3 Post on server Demo 05/11/2014 
MA T4 Information Activity Demo 17/11/2014 
MA T5 App v1.0 Demo 25/11/2014 
MA T6 App v1.1 Final deliverable 15/12/2014 
RB T1 Report prototype Report 04/01/2015 
Table 14: Milestones 
A4.-  Deviations and Incidences 
We have some incidences in the last months that make me going slower than we expect, 
but we arrive to the different deadlines very well. Some of the incidences: 
 The server communication with the no-ip domain was closed by our telephony 
company and we lost a few days to discover what the problem was. 
 
 The application need to adapt all the images of the project to nine patch images to 
get a good UI independent of the mobile phone where we try our application. 
 
 Retrofit Rest Client (the tool who allows me to communicate with our server) 
needs a special process of the response because the response is an entire html 
code. 
 
 The activity of get information has some difficulties processing the BLOB image 
response from the server. 
The most of the incidences not made me delayed on our internal deadlines because, 
there were unexpected errors but we dedicated much time on it. 
The only incidence who delays the first prototype was the last incidence (the process of 
the BLOB image) because we expect that when we have the post process of the “sonar” 
part of the application the get Information only required time, but needs a new process of 
the response and a new response from server. That will need approximately a week for 
that. 
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B.- Server Code examples 
B1.- Insert registers to Database 
#!/bin/sh 
# SQL parameters 
sql_host=”localhost” 
sql_user=”userName” 
sql_password=”*****” 
sql_database=”db_name” 
sql_args=”-h$sql_host –u$sql_user –p$sql_password –D$sql_database –s –e” 
# Read values 
echo “Introduce name value” 
read name 
… 
# Insert place: 
mysql $sql_args “INSERT INTO tbl_name (col_name1,col_name2…) VALUES (‘$name’, 
‘$name_value2’…);” 
B2.- Connection from PHP to MySQL Database 
<head> </head> 
  <body> 
    <?php 
 // Connect to mySql 
 $host='localhost'; 
 $user='userName'; 
 $pass='*****'; 
 $con=mysqli_connect($host, $user, $pass); 
 if(!$con) { 
  die('Can\'t connect to database: ' .mysql_error()); 
 } 
 // Connection succesful 
 // Select correct database 
$database=db_name; 
 if(mysqli_select_db($con, $database)) { 
  echo'Database ' .$database. ' exists</br>'; 
 } else { 
  echo'Database SITES no exists</br>'; 
 } 
 // Select places of sonar 
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 $sql = "SELECT col_name1, col_name2 FROM tbl_name WHERE condition_1; 
 $result = $con->query($sql); 
 if ($result->num_rows > 0) { 
     // output data of each row 
     while($row = $result->fetch_assoc()) { 
  //$row[col_Name] contains individual information 
     } 
 } else { 
     //0 results 
 } 
    ?> 
  </body> 
</html> 
 
C.- Android Code Examples 
C1.- Manifest with two activities 
<?xml version="1.0" encoding="utf-8"?> 
<manifest xmlns:android="http://schemas.android.com/apk/res/android" 
    package="my.package.name" 
    android:versionCode="1" 
    android:versionName="1.0" > 
    <uses-sdk 
        android:minSdkVersion="16" 
        android:targetSdkVersion="21" /> 
    <application 
        android:allowBackup="true" 
        android:icon="@drawable/ic_launcher" 
        android:label="@string/app_name" 
        android:theme="@android:style/Theme.NoTitleBar" > 
        <activity 
            android:name=".activities.SplashActivity" 
            android:label="@string/app_name" > 
            <intent-filter> 
                <action android:name="android.intent.action.MAIN" /> 
                <category android:name="android.intent.category.LAUNCHER" /> 
            </intent-filter> 
        </activity> 
        <activity 
            android:name=".activities.MenuActivity" 
            android:label="@string/app_name" 
            android:theme="@style/AppTheme" > 
        </activity> 
</manifest> 
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C2.- Linear Layout with a Button and a TextView 
<?xml version="1.0" encoding="utf-8"?> 
<LinearLayout xmlns:android="http://schemas.android.com/apk/res/android" 
              android:layout_width="match_parent" 
              android:layout_height="match_parent" 
              android:orientation="vertical" > 
    <TextView android:id="@+id/text" 
              android:layout_width="wrap_content" 
              android:layout_height="wrap_content" 
              android:text="I am a TextView" /> 
    <Button android:id="@+id/button" 
            android:layout_width="wrap_content" 
            android:layout_height="wrap_content" 
            android:text="I am a Button" /> 
</LinearLayout> 
C3.- Android HTTP communication 
HttpGet httpget = new 
HttpGet("http://example.com/script.php?var1=androidprogramming"); 
try { 
    HttpResponse response = httpclient.execute(httpget); 
    if(response != null) { 
        String line = ""; 
        InputStream inputstream = response.getEntity().getContent(); 
        line = convertStreamToString(inputstream); 
        Toast.makeText(this, line, Toast.LENGTH_SHORT).show(); 
    } else { 
Toast.makeText(this, "Unable to complete your request", 
 Toast.LENGTH_LONG).show(); 
    } 
} catch (ClientProtocolException e) { 
    Toast.makeText(this, "Caught ClientProtocolException", 
Toast.LENGTH_SHORT).show(); 
} catch (IOException e) { 
    Toast.makeText(this, "Caught IOException", Toast.LENGTH_SHORT).show(); 
} catch (Exception e) { 
    Toast.makeText(this, "Caught Exception", Toast.LENGTH_SHORT).show(); 
} 
C4.- Retrofit ServiceUrl Interface 
public interface ServiceUrl { 
 
    @POST("/myRelativeUrl") 
    void sendMessageNoParameters(Callback<String> picturesCallback); 
 
    @FormUrlEncoded 
    @POST("/myRelativeUrl") 
    void sendMessagewithParameters(@Field("keyParam1") String first, 
            @Field("keyParam2") String last, Callback<String>  
   picturesCallback); 
} 
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C5.- StringConverter 
 
public class StringConverter implements Converter { 
 
    @Override 
    public Object fromBody(TypedInput typedInput, Type type) throws  
ConversionException { 
        String text = null; 
        try { 
            text = fromStream(typedInput.in()); 
        } catch (IOException ignored) {} 
        return text; 
    } 
 
    @Override 
    public TypedOutput toBody(Object o) { 
        return null; 
    } 
 
    public static String fromStream(InputStream in) throws IOException { 
        BufferedReader reader = new BufferedReader(new InputStreamReader(in)); 
        StringBuilder out = new StringBuilder(); 
        String newLine = System.getProperty("line.separator"); 
        String line; 
        while ((line = reader.readLine()) != null) { 
         String[] lineSplitted = line.split("response"); 
         if(lineSplitted.length > 1) { 
          line = lineSplitted[1]; 
          while (!line.contains("final")) { 
           out.append(out.toString() + line); 
           line = reader.readLine(); 
                } 
          out.append(line.split("xfinalx")[0]); 
         } 
        } 
        return out.toString(); 
    } 
} 
C6.- Google Maps example 
C6.1.- Android Manifest 
At the Android Manifest, add the metadatas to the version of google_play_services and 
the API key for Google Maps: 
<meta-data 
   android:name="com.google.android.gms.version" 
   android:value="@integer/google_play_services_version"> 
<meta-data 
        android:name="com.google.android.maps.v2.API_KEY" 
        android:value="API_KEY_Obtained"/> 
 Add the permissions to use Google Maps, with GPS and Internet connection 
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<permission 
    android:name="org.example.ejemplogooglemaps.permission.MAPS_RECEIVE" 
    android:protectionLevel="signature"/> 
<uses-permission 
    android:name="org.example.ejemplogooglemaps.permission.MAPS_RECEIVE"/> 
<uses-permission 
    android:name="com.google.android.providers.gsf.permission.READ_GSERVICES"/> 
<uses-permission android:name="android.permission.INTERNET"/> 
 
<uses-permission android:name="android.permission.ACCESS_NETWORK_STATE"/> 
 
<uses-permission android:name="android.permission.WRITE_EXTERNAL_STORAGE"/> 
 
<uses-permission android:name="android.permission.ACCESS_COARSE_LOCATION"/> 
<uses-permission android:name="android.permission.ACCESS_FINE_LOCATION"/> 
We need to add a uses feature to indicate that Google Maps use OpenGL: 
<uses-feature 
android:glEsVersion="0x00020000" 
android:required="true" /> 
Now, we are able to add all the Objects included on the Maps or call all the method inside 
the library. 
 
C6.2.- Google Maps Layout 
The example consists to show a Map View and with three buttons interact with the Map. 
First of all, we show how to do a Google Maps layout. We can create the layout how we 
want and add a fragment with the Google Maps view. The next example adds a fragment 
with the map and at the bottom of the view a horizontal linear layout whit three buttons. 
<RelativeLayout   
    xmlns:android="http://schemas.android.com/apk/res/android" 
    xmlns:tools="http://schemas.android.com/tools" 
    android:layout_width="match_parent" 
    android:layout_height="match_parent" 
    tools:context=".MainActivity"> 
    <fragment 
            android:id="@+id/map" 
            android:layout_width="match_parent" 
            android:layout_height="match_parent" 
            class="com.google.android.gms.maps.SupportMapFragment"/> 
   <Button  android:id="@+id/button1" 
            android:layout_width="wrap_content" 
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            android:layout_height="wrap_content" 
            android:layout_alignParentBottom="true" 
            android:layout_toLeftOf="@+id/button2" 
            android:onClick="moveCamera" 
            android:text="ir a UPC" /> 
    <Button android:id="@+id/button2" 
            android:layout_width="wrap_content" 
            android:layout_height="wrap_content" 
            android:layout_alignParentBottom="true" 
            android:layout_centerHorizontal="true" 
            android:onClick="animateCamera" 
            android:text="a mi posición" /> 
    <Button android:id="@+id/button3" 
            android:layout_width="wrap_content" 
            android:layout_height="wrap_content" 
            android:layout_alignParentBottom="true" 
            android:layout_toRightOf="@+id/button2" 
            android:onClick="addMarker" 
            android:text="marcador" /> 
</RelativeLayout> 
 
C6.3 Google Maps Activity 
Now we go to the java source code. The Activities, like that, containing a fragment, don’t 
extends from Activity, extends from Fragment Activity, that type of Activity allows to get a 
layout formed with different layouts from different files. 
 
public class MainActivity   extends FragmentActivity  
                            implements OnMapClickListener { 
   private final LatLng UPC = new LatLng(41.388836, 2.116693); 
   private GoogleMap mapa; 
 
     @Override protected void onCreate(Bundle savedInstanceState) { 
      super.onCreate(savedInstanceState); 
      setContentView(R.layout.activity_main); 
      mapa = ((SupportMapFragment) getSupportFragmentManager() 
            .findFragmentById(R.id.map)).getMap(); 
      mapa.moveCamera(CameraUpdateFactory.newLatLngZoom(UPC, 15)); 
      mapa.setMyLocationEnabled(true); 
      mapa.getUiSettings().setZoomControlsEnabled(false); 
      mapa.getUiSettings().setCompassEnabled(true); 
      mapa.addMarker(new MarkerOptions() 
            .position(UPC) 
            .title("UPC") 
            .snippet("Universidad Politécnica de Catalunya") 
            .icon(BitmapDescriptorFactory 
                   .fromResource(R.drawable.ic_launcher)) 
            .anchor(0.5f, 0.5f)); 
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      mapa.setOnMapClickListener(this); 
   } 
  
       public void moveCamera(View view) { 
         mapa.moveCamera(CameraUpdateFactory.newLatLng(UPC)); 
   } 
  
   public void animateCamera(View view) { 
      if (mapa.getMyLocation() != null) 
         mapa.animateCamera(CameraUpdateFactory.newLatLngZoom( 
            new LatLng( mapa.getMyLocation().getLatitude(),                    
                             mapa.getMyLocation().getLongitude()) 
, 15)); 
   } 
  
   public void addMarker(View view) { 
      mapa.addMarker(new MarkerOptions().position( 
           new LatLng(mapa.getCameraPosition().target.latitude, 
      mapa.getCameraPosition().target.longitude))); 
   } 
  
   @Override 
   public void onMapClick(LatLng puntoPulsado) { 
      mapa.addMarker(new MarkerOptions().position(puntoPulsado). 
         icon(BitmapDescriptorFactory 
            .defaultMarker(BitmapDescriptorFactory.HUE_YELLOW))); 
   } 
} 
 
D.- PHP files of the server 
D1.-postSonar 
<!DOCTYPE html PUBLIC "-//W3C//DTD XHTML 1.0 Transitional//EN" 
"http://www.w3.org/TR/xhtml1/DTD/xhtml1-transitional.dtd"> 
<html xmlns="http://www.w3.org/1999/xhtml"> 
  <!-- 
    Modified by Sergi Sevil; sergi.sevil92@gmail.com 
  --> 
  <head> 
  </head> 
  <body> 
    <?php 
 ini_set('display_errors', 1); 
 error_reporting(E_ALL); 
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 // Connect to mySql 
 $host='localhost'; 
 $user='root'; 
 $pass='mspwd'; 
 $database='SITES'; 
 $mLatitude; 
 $mLongitude; 
 $con=mysqli_connect($host, $user, $pass); 
 echo'Connecting to database...'; 
 if(!$con) { 
  die('Can\'t connect to database: ' .mysql_error()); 
 } 
 echo'connection to database succesfull</br>'; 
 // Select correct database 
 if(mysqli_select_db($con, $database)) { 
  echo'Database ' .$database. ' exists</br>';  
 } else { 
  echo'Database SITES no exists</br>';  
 } 
 // If request for post Post 
 if($_POST){ 
 // Save Values 
 $mLatitude = $_POST["latitude"]; 
 $mLongitude = $_POST["longitude"]; 
  echo'Saved values: latitude:' .$mLatitude. ', 
longitude:' .$mLongitude. '</br>'; 
 $mMaxLatitude = $_POST["latitude"] + 0.0135; 
 $mMinLatitude = $_POST["latitude"] - 0.0135; 
 $mMaxLongitude = $_POST["longitude"] + 0.015; 
 $mMinLongitude = $_POST["longitude"] - 0.015; 
 echo'Saved values: Max latitude:' .$mMaxLatitude. ', minimum 
latitude:' .$mMinLatitude. '</br>'; 
 echo'Saved values: Max longitude:' .$mMaxLongitude. ', minimum 
longitude:' .$mMinLongitude. '</br>'; 
 } 
 // Select places of sonar 
 $sql = "SELECT latitude, longitude, type FROM places WHERE (latitude 
BETWEEN ".$mMinLatitude. " AND " .$mMaxLatitude.") AND (longitude BETWEEN 
".$mMinLongitude. " AND " .$mMaxLongitude.")"; 
 $result = $con->query($sql); 
   
 62 
 if ($result->num_rows > 0) { 
     // output data of each row 
  echo 'response'; 
     while($row = $result->fetch_assoc()) { 
  echo '{"latitude":' . $row["latitude"]. ',"longitude":' . 
$row["longitude"]. ',"icon":"' . $row["type"] .'"};'; 
     } 
  echo 'xfinalx'; 
 } else { 
     echo "0 results xfinalx"; 
 } 
 // Send the response 
    ?> 
  </body> 
</html> 
D2.- postPlace 
<!DOCTYPE html PUBLIC "-//W3C//DTD XHTML 1.0 Transitional//EN" 
"http://www.w3.org/TR/xhtml1/DTD/xhtml1-transitional.dtd"> 
<html xmlns="http://www.w3.org/1999/xhtml"> 
  <!-- 
    Modified by Sergi Sevil PLACE; sergi.sevil92@gmail.com 
  --> 
  <head> 
  </head> 
  <body> 
    <?php 
 ini_set('display_errors', 1); 
 error_reporting(E_ALL); 
 // Connect to mySql 
 $host='localhost'; 
 $user='root'; 
 $pass='mspwd'; 
 $database='SITES'; 
 $mLatitude; 
 $mLongitude; 
 $con=mysqli_connect($host, $user, $pass); 
 echo'Connecting to database...'; 
 if(!$con) { 
  die('Can\'t connect to database: ' .mysql_error()); 
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 } 
 echo'connection to database succesfull</br>'; 
 // Select correct database 
 if(mysqli_select_db($con, $database)) { 
  echo'Database ' .$database. ' exists</br>'; 
 } else { 
  echo'Database SITES no exists</br>'; 
 } 
 // If request for post Post 
 if($_POST){ 
  // Save Values 
  $mLatitude = $_POST["latitude"]; 
  $mLongitude = $_POST["longitude"]; 
  echo'Saved values: latitude:' .$mLatitude. ', 
longitude:' .$mLongitude. '</br>'; 
 } 
 // Select places of sonar 
 $sql = "SELECT id, latitude, longitude, name, description_es, url FROM 
places WHERE (latitude=".$mLatitude.") AND (longitude=".$mLongitude.")"; 
 $result = $con->query($sql); 
 if ($result->num_rows > 0) { 
     // output data of each row 
  echo 'response'; 
     while($row = $result->fetch_assoc()) { 
  $name_encoded = utf8_encode($row["name"]); 
  $description_encoded = utf8_encode($row["description_es"]); 
  echo '{"latitude":' . $row["latitude"]. ',"longitude":' . 
$row["longitude"]. ',"name":"' . $name_encoded .'","description":"' . 
$description_encoded.'","image":"' . $row["id"].'","url":"' . 
$row["url"].'"};xfinalx'; 
     } 
 } else { 
     echo "0 results xfinalx"; 
 } 
 // Send the response 
    ?> 
  </body> 
</html> 
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D3.- postAllRoutes 
<!DOCTYPE html PUBLIC "-//W3C//DTD XHTML 1.0 Transitional//EN" 
"http://www.w3.org/TR/xhtml1/DTD/xhtml1-transitional.dtd"> 
<html xmlns="http://www.w3.org/1999/xhtml"> 
  <!-- 
    Modified by Sergi Sevil; sergi.sevil92@gmail.com 
  --> 
  <head> 
  </head> 
  <body> 
    <?php 
 ini_set('display_errors', 1); 
 error_reporting(E_ALL); 
 // Connect to mySql 
 $host='localhost'; 
 $user='root'; 
 $pass='mspwd'; 
 $database='SITES'; 
 $mLatitude; 
 $mLongitude; 
 $con=mysqli_connect($host, $user, $pass); 
 echo'Connecting to database...'; 
 if(!$con) { 
  die('Can\'t connect to database: ' .mysql_error()); 
 } 
 echo'connection to database succesfull</br>'; 
 // Select correct database 
 if(mysqli_select_db($con, $database)) { 
  echo'Database ' .$database. ' exists</br>';  
 } else { 
  echo'Database SITES no exists</br>';  
 } 
 // Select places of sonar 
 $sql = "SELECT DISTINCT(name) FROM routes"; 
 $result = $con->query($sql); 
 if ($result->num_rows > 0) { 
     // output data of each row 
  echo 'response'; 
     while($row = $result->fetch_assoc()) { 
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  $route = utf8_encode($row["name"]); 
  echo $route. ';'; 
     } 
  echo 'xfinalx'; 
 } else { 
     echo "0 results xfinalx"; 
 } 
 // Send the response 
    ?> 
  </body> 
</html> 
D4.- postRoute 
<!DOCTYPE html PUBLIC "-//W3C//DTD XHTML 1.0 Transitional//EN" 
"http://www.w3.org/TR/xhtml1/DTD/xhtml1-transitional.dtd"> 
<html xmlns="http://www.w3.org/1999/xhtml"> 
  <!-- 
    Modified by Sergi Sevil; sergi.sevil92@gmail.com 
  --> 
  <head> 
  </head> 
  <body> 
    <?php 
 ini_set('display_errors', 1); 
 error_reporting(E_ALL); 
 // Connect to mySql 
 $host='localhost'; 
 $user='root'; 
 $pass='mspwd'; 
 $database='SITES'; 
 $mLatitude; 
 $mLongitude; 
 $con=mysqli_connect($host, $user, $pass); 
 echo'Connecting to database...'; 
 if(!$con) { 
  die('Can\'t connect to database: ' .mysql_error()); 
 } 
 echo'connection to database succesfull</br>'; 
 // Select correct database 
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 if(mysqli_select_db($con, $database)) { 
  echo'Database ' .$database. ' exists</br>';  
 } else { 
  echo'Database SITES no exists</br>';  
 } 
 // If request for post Post 
 if($_POST){ 
 // Save Values 
 $mCity = $_POST["city"]; 
  echo'Saved values: City Requested:' .$mCity. '</br>'; 
 } 
 // Select places of sonar 
 $sql = 'SELECT latitude, longitude, name, id, type, description_es, url 
FROM places WHERE route="'.$mCity.'" OR route_2="'.$mCity.'" OR 
route_3="'.$mCity.'"'; 
 echo'Solicitacion:' .$sql. '</br>'; 
 $result = $con->query($sql); 
 if ($result->num_rows > 0) { 
     // output data of each row 
  echo 'response'; 
     while($row = $result->fetch_assoc()) { 
  $name_encoded = utf8_encode($row["name"]); 
  $description_encoded = utf8_encode($row["description_es"]); 
  echo '{"latitude":' . $row["latitude"]. ',"longitude":' . 
$row["longitude"]. ',"name":"' . $name_encoded .'","description":"' . 
$description_encoded.'","image":"' . $row["id"].'","type":"' . 
$row["type"].'","url":"' . $row["url"].'"};'; 
     } 
  echo 'xfinalx'; 
 } else { 
     echo "0 results xfinalx"; 
 } 
 // Send the response 
    ?> 
  </body> 
</html> 
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E.- Layouts of the application 
E1.- Menu Layout 
<?xml version="1.0" encoding="utf-8"?> 
<android.support.v4.widget.DrawerLayout 
    xmlns:android="http://schemas.android.com/apk/res/android" 
    android:id="@+id/drawer_layout" 
    android:layout_width="match_parent" 
    android:layout_height="match_parent" 
    android:background="#FFEEEEFF" > 
    <!-- The main content view --> 
    <LinearLayout 
    android:layout_width="match_parent" 
    android:layout_height="match_parent" 
    android:gravity="center" 
    android:orientation="horizontal" 
    android:paddingBottom="@dimen/activity_vertical_margin" 
    android:paddingLeft="@dimen/activity_horizontal_margin" 
    android:paddingRight="@dimen/activity_horizontal_margin" 
    android:paddingTop="@dimen/activity_vertical_margin" 
    > 
 
    <LinearLayout 
        android:layout_width="1dp" 
        android:layout_height="match_parent" 
        android:layout_weight="0.3" 
        android:gravity="top|center" 
        android:orientation="vertical" > 
 
        <LinearLayout 
        android:layout_width="fill_parent" 
        android:layout_height="1dp" 
        android:layout_weight="0.3" 
        android:gravity="center" 
        android:orientation="vertical" 
        android:layout_margin="5dp" > 
         <Button 
             android:id="@+id/bMap" 
             android:layout_width="80dp" 
             android:layout_height="80dp" 
             android:background="@drawable/boton1_map" /> 
  </LinearLayout> 
 
        <LinearLayout 
        android:layout_width="fill_parent" 
        android:layout_height="1dp" 
        android:layout_weight="0.3" 
        android:gravity="center" 
        android:orientation="vertical" 
        android:layout_margin="5dp" > 
         <Button 
             android:id="@+id/bSaveRoute" 
             android:layout_width="80dp" 
             android:layout_height="80dp" 
             android:background="@drawable/boton1_saveroute" /> 
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  </LinearLayout> 
 
        <LinearLayout 
        android:layout_width="fill_parent" 
        android:layout_height="1dp" 
        android:layout_weight="0.3" 
        android:gravity="center" 
        android:orientation="vertical" 
        android:layout_margin="5dp" > 
         <View 
             android:layout_width="80dp" 
             android:layout_height="80dp" /> 
     </LinearLayout> 
    </LinearLayout> 
 
    <LinearLayout 
        android:layout_width="1dp" 
        android:layout_height="match_parent" 
        android:layout_weight="0.3" 
        android:gravity="top|center" 
        android:orientation="vertical" > 
 
        <LinearLayout 
        android:layout_width="fill_parent" 
        android:layout_height="1dp" 
        android:layout_weight="0.3" 
        android:gravity="center" 
        android:orientation="vertical" 
        android:layout_margin="5dp" > 
         <Button 
             android:id="@+id/bLoadFavorite" 
             android:layout_width="80dp" 
             android:layout_height="80dp" 
             android:background="@drawable/boton1_loadfavourite" /> 
  </LinearLayout> 
 
        <LinearLayout 
        android:layout_width="fill_parent" 
        android:layout_height="1dp" 
        android:layout_weight="0.3" 
        android:gravity="center" 
        android:orientation="vertical" 
        android:layout_margin="5dp" > 
         <Button 
             android:id="@+id/bEraseRoute" 
             android:layout_width="80dp" 
             android:layout_height="80dp" 
             android:background="@drawable/boton1_eraseroute" /> 
  </LinearLayout> 
 
        <LinearLayout 
        android:layout_width="fill_parent" 
        android:layout_height="1dp" 
        android:layout_weight="0.3" 
        android:gravity="center" 
        android:orientation="vertical" 
        android:layout_margin="5dp" > 
         <Button 
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             android:id="@+id/bHelp" 
             android:layout_width="80dp" 
             android:layout_height="80dp" 
             android:background="@drawable/boton1_png" /> 
  </LinearLayout> 
    </LinearLayout> 
 
<LinearLayout 
        android:layout_width="1dp" 
        android:layout_height="match_parent" 
        android:layout_weight="0.3" 
        android:gravity="top|center" 
        android:orientation="vertical" > 
 
        <LinearLayout 
        android:layout_width="fill_parent" 
        android:layout_height="1dp" 
        android:layout_weight="0.3" 
        android:gravity="center" 
        android:orientation="vertical" 
        android:layout_margin="5dp" > 
         <Button 
             android:id="@+id/bLoadRoute" 
             android:layout_width="80dp" 
             android:layout_height="80dp" 
             android:background="@drawable/boton1_loadroute" /> 
  </LinearLayout> 
 
        <LinearLayout 
        android:layout_width="fill_parent" 
        android:layout_height="1dp" 
        android:layout_weight="0.3" 
        android:gravity="center" 
        android:orientation="vertical" 
        android:layout_margin="5dp" > 
         <Button 
             android:id="@+id/bSuggestion" 
             android:layout_width="80dp" 
             android:layout_height="80dp" 
             android:background="@drawable/boton1_suggestion" /> 
  </LinearLayout> 
        <LinearLayout 
        android:layout_width="fill_parent" 
        android:layout_height="1dp" 
        android:layout_weight="0.3" 
        android:gravity="center" 
        android:orientation="vertical" 
        android:layout_margin="5dp" > 
         <View 
             android:layout_width="80dp" 
             android:layout_height="80dp" /> 
     </LinearLayout> 
    </LinearLayout> 
     
    
 
</LinearLayout> 
    <!-- The navigation drawer --> 
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    <ListView android:id="@+id/left_drawer" 
        android:layout_width="240dp" 
        android:layout_height="match_parent" 
        android:layout_gravity="start" 
        android:choiceMode="singleChoice" 
        android:divider="#FFE0E0E0" 
        android:dividerHeight="2dp" 
        android:background="#FFF0F0F0"/> 
</android.support.v4.widget.DrawerLayout> 
 
E2.- Map layout 
<android.support.v4.widget.DrawerLayout 
    xmlns:android="http://schemas.android.com/apk/res/android" 
     
    xmlns:tools="http://schemas.android.com/tools" 
     
    android:id="@+id/drawer_layout_map" 
     
    android:layout_width="match_parent" 
     
    android:layout_height="match_parent" 
     
    android:background="#FFEEEEFF" > 
<RelativeLayout   
 
    android:layout_width="match_parent" 
     
    android:layout_height="match_parent"> 
 
    <fragment 
        android:id="@+id/map" 
 
        android:layout_width="match_parent" 
 
        android:layout_height="match_parent" 
 
        class="com.google.android.gms.maps.SupportMapFragment"/> 
    <Button android:id="@+id/googlemaps_help" 
           android:layout_width="30dp" 
           android:layout_height="30dp" 
           android:layout_alignParentBottom="true" 
           android:layout_centerHorizontal="true" 
           android:paddingBottom="40dp" 
           android:background="@drawable/help1"/> 
</RelativeLayout> 
 
<!-- The navigation drawer --> 
 
    <ListView android:id="@+id/left_drawer_map" 
 
        android:layout_width="240dp" 
 
        android:layout_height="match_parent" 
 
        android:layout_gravity="start" 
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        android:choiceMode="singleChoice" 
 
        android:divider="#FFE0E0E0" 
 
        android:dividerHeight="2dp" 
 
        android:background="#FFF0F0F0"/> 
 
</android.support.v4.widget.DrawerLayout> 
 
E3.- Legend Map layout 
<?xml version="1.0" encoding="utf-8"?> 
<LinearLayout xmlns:android="http://schemas.android.com/apk/res/android" 
    android:layout_width="match_parent" 
    android:layout_height="wrap_content" 
    android:orientation="vertical" 
    android:background="#FFEEEEFF" > 
    <ListView 
     android:id="@+id/listviewbibl" 
     android:layout_width="match_parent" 
     android:layout_height="wrap_content" />  
</LinearLayout> 
 
E4.- Place View Layout 
<?xml version="1.0" encoding="utf-8"?> 
<android.support.v4.widget.DrawerLayout 
    xmlns:android="http://schemas.android.com/apk/res/android" 
    android:id="@+id/drawer_layout_place" 
    android:layout_width="match_parent" 
    android:layout_height="match_parent" 
    android:background="#FFEEEEFF" > 
    <!-- The main content view --> 
    <LinearLayout 
    android:layout_width="match_parent" 
    android:layout_height="match_parent" 
    android:gravity="center" 
    android:orientation="vertical" 
    android:paddingBottom="@dimen/activity_vertical_margin" 
    android:paddingLeft="@dimen/activity_horizontal_margin" 
    android:paddingRight="@dimen/activity_horizontal_margin" 
    android:paddingTop="@dimen/activity_vertical_margin" 
    > 
    <LinearLayout  
        android:layout_height="1dp" 
     android:layout_width="match_parent" 
     android:layout_weight="0.4" 
     android:orientation="horizontal"> 
        <LinearLayout 
            android:layout_height="match_parent" 
      android:layout_width="200dp"> 
            <ImageView  
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                android:id="@+id/place_image" 
                android:contentDescription="Image current place" 
    android:src="@drawable/image_not_available" 
                android:layout_height="match_parent" 
       android:layout_width="match_parent"/> 
        </LinearLayout> 
        <LinearLayout  
            android:layout_height="match_parent" 
      android:layout_width="match_parent" 
      android:orientation="vertical"> 
         <LinearLayout  
             android:layout_height="125dp" 
       android:layout_width="match_parent"> 
             <TextView  
                 android:id="@+id/tName" 
                 style="@style/title" 
                 android:layout_height="match_parent" 
        android:layout_width="match_parent"/> 
         </LinearLayout> 
         <LinearLayout  
             android:layout_height="50dp" 
       android:layout_width="match_parent"> 
    <View  
        android:layout_height="match_parent" 
        android:layout_width="1dp" 
        android:layout_weight="0.25" 
        /> 
 
             <ImageButton 
                 android:id="@+id/star_image" 
                 android:layout_height="match_parent" 
        android:layout_width="1dp" 
        android:layout_weight="0.5" 
        android:src="@drawable/star_none" 
        android:background="#00FFFFFF"/> 
              
             <View  
                 android:layout_height="match_parent" 
        android:layout_width="1dp" 
        android:layout_weight="0.25"/> 
         </LinearLayout> 
     </LinearLayout> 
    </LinearLayout> 
 
    <LinearLayout  
        android:layout_height="1dp" 
     android:layout_width="match_parent" 
     android:layout_weight="0.6" 
     android:orientation="horizontal"> 
        <TextView  
                 android:id="@+id/tDescription" 
                 style="@style/body" 
                 android:layout_height="match_parent" 
        android:layout_width="match_parent" 
        android:scrollbars="vertical"/> 
    </LinearLayout> 
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</LinearLayout> 
    <!-- The navigation drawer --> 
    <ListView android:id="@+id/left_drawer_place" 
        android:layout_width="240dp" 
        android:layout_height="match_parent" 
        android:layout_gravity="start" 
        android:choiceMode="singleChoice" 
        android:divider="#FFE0E0E0" 
        android:dividerHeight="2dp" 
        android:background="#FFF0F0F0"/> 
</android.support.v4.widget.DrawerLayout> 
 
E5.- Load favourites layout 
<android.support.v4.widget.DrawerLayout 
    xmlns:android="http://schemas.android.com/apk/res/android" 
     
    xmlns:tools="http://schemas.android.com/tools" 
     
    android:id="@+id/drawer_layout_map" 
     
    android:layout_width="match_parent" 
     
    android:layout_height="match_parent" 
     
    android:background="#FFEEEEFF" > 
 <LinearLayout 
     android:layout_width="match_parent" 
     android:layout_height="match_parent" 
     android:orientation="vertical" > 
     <ListView 
     android:id="@+id/listviewfav" 
     android:layout_width="match_parent" 
     android:layout_height="wrap_content" />  
  
 </LinearLayout> 
 <!-- The navigation drawer --> 
 
    <ListView android:id="@+id/left_drawer_map" 
 
        android:layout_width="240dp" 
 
        android:layout_height="match_parent" 
 
        android:layout_gravity="start" 
 
        android:choiceMode="singleChoice" 
 
        android:divider="#FFE0E0E0" 
 
        android:dividerHeight="2dp" 
 
        android:background="#FFF0F0F0"/> 
</android.support.v4.widget.DrawerLayout> 
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Glossary 
Acronym Description 
API Application Program Interface 
APK Android Application Package 
CPU Central Processing Unit 
IDE Integrated Development Environment 
UI User Interface 
 
